Introduction
Large majorities of Americans believe that global warming is real and consider it a serious problem, yet global warming remains a low priority relative to other national and environmental issues and lacks a sense of urgency.
1 To understand this lack of urgency, the study on which this chapter is based examined the risk perceptions and connotative meanings of global warming in the American mind and found that Americans perceive climate change as a moderate risk that will predominantly impact geographically and temporally distant people and places. This research also identified several distinct interpretive communities of climate change: segments of the public that conceptualize and respond to the issue in very different ways. The chapter concludes with five strategies to communicate about global warming in ways that either resonate
with the values and predispositions of particular audiences or that directly challenge fundamental misconceptions.
Public risk perceptions are critical components of the socio-political context within which policy makers operate. Public risk perceptions can fundamentally compel or constrain political, economic and social action to address particular risks. For example, public support or opposition (Slovic, 2000) .
Research attention has recently focused on the role of affective imagery in risk perception. Affect refers to the specific quality of "goodness" or "badness" experienced as a feeling state (with or without conscious awareness) or the positive or negative quality of a stimulus. Imagery refers to all forms of mental representation or cognitive content. "Images"
include both perceptual representations (pictures, sounds, smells) and symbolic representations (words, numbers, symbols) (Damasio, 1999: 317-321) . In this sense, "image" refers to more than just visually-based mental representations. Affective images thus include "sights, sounds, smells, ideas, and words, to which positive and negative affect or feeling states have become attached through learning and experience" (Slovic et al., 1998: 3) . The study of affective images in risk perception attempts to identify, describe, and explain those images that carry a strongly positive or negative emotional "charge," and guide risk decision-making. For example, an early study found that many of the images the American public associated with the stimulus "nuclear waste repository" (images such as death, cancer, and the mushroom cloud) evoked strong feelings of dread and judgments that a "nuclear waste repository" was an extremely dangerous risk (Slovic et al., 1991) . More broadly, these images also influenced risk perceptions of nuclear energy and were strongly associated with intended voting behavior (Slovic et al., 1991) and support (or the lack thereof) for construction of new nuclear power plants (Peters and Slovic, 1996) . Census, the sample over-represented males (65%) and persons 55 and older (47%). The results were weighted by sex and age to bring them in line with actual population proportions.
Risk perceptions of global warming
This study found that Americans as a whole perceived global climate change as a moderate risk ( Figure 1 ). On average, Americans were somewhat concerned about global warming, believed that impacts on worldwide standards of living, water shortages and rates of serious disease are somewhat likely and that the impacts will be more pronounced on non-human nature.
Importantly, however, they were less concerned about local impacts, rating these as somewhat unlikely. The moderate level of public concern about climate change thus appears to be driven primarily by the perception of danger to geographically and temporally distant people, places and non-human nature.
[insert Figure 1 about here]
This conclusion is confirmed by the results of a separate question that asked respondents to indicate which scale of climate change impacts was of greatest concern to them ( Table 1) .
The question asked, "Which of the following are you most concerned about? The impacts of global warming on …(1) you and your family; (2) your local community; (3) the U.S. as a whole; (4) people all over the world; (5) non-human nature; or (6) not at all concerned." A clear majority of respondents (68%) were most concerned about the impacts on people around the world and non-human nature. Only 13% were most concerned about the impacts on themselves, their family or their local community. This may help explain why global climate change remains a relatively low priority in issue ranking surveys (e.g., Dunlap and Saad, 2001 ).
Higher ranking national issues (e.g., the economy, education, health care, etc.) and environmental issues (clean air, clean water, urban sprawl) are all issues that are more easily understood as having direct local relevance. "Global" climate change, however, is not yet perceived as a significant local concern among the American public. Former Speaker of the U.S.
House of Representatives Tip O'Neill once famously stated "all politics are local." To the extent that this is true, climate change is unlikely to become a high-priority national issue until Americans consider themselves personally at risk.
Affective images of global warming
Affective images were measured using a form of word association to the stimulus "global warming." Respondents were asked to provide the first thought or image that came to mind when they heard the words "global warming." Each association was then rated by the respondent using a scale ranging from -5 (very negative) to +5 (very positive). A content analysis of these associations identified a total of 24 distinct thematic categories. The top eight categories, however, represent 97% of all respondents (Figure 2 [insert Figure 2 about here]
Thus, two of the four most dominant images (melting ice and non-human nature), held by 34% of all respondents, referred to impacts on places or natural ecosystems distant from the everyday experience of most Americans. Most of the references to "heat" were relatively generic in nature and likely indicated associations with the word "warming" in "global warming."
Finally, 11% of Americans provided associations to the separate environmental issue of stratospheric ozone depletion, indicating that a substantial proportion of Americans continue to confuse and conflate these two issues (see also Bostrom and Lashof, this volume were no associations to the impacts of climate change on human health. There were no associations to temperature-related morbidity and mortality (e.g., heat stroke), health effects of extreme weather events (tornadoes, hurricanes or precipitation extremes), air-pollution health effects (e.g., asthma and allergies), water and food-borne disease (e.g., cholera, E-coli, giardia), This finding that Americans do not currently associate global warming with impacts on human health is supported by the results of four questions which asked respondents to estimate the current and future human health effects of global warming ( Figure 3 ). On average, Americans said that current deaths and injuries due to global warming number in the hundreds, and in 50 years will number only in the thousands. Perhaps more importantly, 38% to 41% of respondents selected "don't know" as their answer to these four questions -by far the dominant response. This is another strong indication that Americans do not currently perceive global warming as a grave danger to human health either now or in the future. Further, this research also found that very few Americans associate global warming with extreme weather events, like [insert Figure 3 about here]
Interpretive communities of climate change
The above aggregate results, however, gloss over substantial variation in risk perceptions within the American public. In particular, this study identified several distinct "interpretive communities" within the American public. An interpretive community is defined as a group of individuals that share mutually compatible risk perceptions, affective imagery, values, and sociodemographic characteristics. Risk perceptions are socially constructed, with different interpretive communities predisposed to attend to, fear and socially amplify some risks, while ignoring, discounting or attenuating others. For example, this study found one interpretive community that perceived climate change as a very low or non-existent danger -climate change "naysayers." This group, identified by their affective images, was subsequently found to be predominantly white, male, politically conservative, holding pro-individualism, pro-hierarchism and anti-egalitarian values, anti-environmental attitudes, distrustful of most institutions, highly religious, and to rely on radio as their main source of news (Leiserowitz, 2003) . This interpretive community was significantly different than all other respondents (excluding alarmists) on thirteen different risk perception variables (Figure 4) . Further, the "naysayer" interpretive community articulated five distinct reasons why they doubted the reality of global climate change:
1) Belief that global warming is natural ("Normal earth cycles" "It is just the natural course of events" "A natural phenomenon that has been going on for years").
2) Hype ("It is not as bad as the media portrays" "The 'problem' is overblown" "Environmentalist hysteria").
3) Doubting the science ("There is no proof it exists" "Around ten years or so ago it was global cooling" "Junk science").
4) Flat denials of the problem ("A false theory" "There is no global warming").
5) Conspiracy theories ("Hoax" "Environmentalist propaganda" "Scientists making up some statistics for their job security").
[insert Figure 4 about here]
The diversity of these responses demonstrates that climate change naysayers had different rationales for their disbelief, ranging from acceptance of the reality of climate change (although naturally-caused or overblown) to flat denials and outright conspiracy theories. This interpretive community is thus predisposed to discount or flatly reject scientific assessments of climate change. While only 7% of the U.S. adult population (or approximately 12 million people) according to these survey results, naysayers are politically active, are significantly more likely to vote, have strong representation in national government and powerful allies in the private sector (see also McCright, this volume).
This study also identified a contrasting interpretive community with high risk perceptions of climate change -alarmists. Some members of this group provided extreme images of catastrophic climate change, such as: "Bad…bad…bad…like after nuclear war…no vegetation"
"Heat waves, it's gonna kill the world" "Death of the planet." Alarmists held pro-egalitarian, 
Education and communication strategies
Overall, the findings of this study help explain the paradox in American risk perceptions of global warming. While large majorities of Americans believe global warming is real and consider it a serious problem, global warming remains a low priority relative to other national and environmental issues. In other words, global warming currently lacks a sense of urgency (Moser and Dilling, 2004 (Rippey, 2004; National Climatic Data Center, 2004) . While neither of these events can be definitively said to be caused by global warming (causal connections with climate change can only be determined through analysis of long-term trends), these events are consistent with scientists' projections of the future impacts of global warming and may be harbingers of things to come. Educators and communicators can highlight the connections between climate change, human health, and extreme weather events, while being careful to respect current levels of scientific understanding.
Strategy 4: Talk openly about remaining uncertainties.
While communicators and educators should highlight those impacts that are scientifically more certain, some potentially important impacts (e.g., human health) are still relatively unpredictable.
In the absence of certainty about particular impacts, what should communicators do? Critically, they should never suggest more scientific certainty than actually exists. Definitive claims based on uncertain science are vulnerable to attack, potentially mislead the public, and can irrevocably destroy trust and credibility. What communicators can do, however, is openly describe and discuss the known likelihood and severity of potential impacts and narrate scenarios that describe possible local and regional futures. To make these possible futures more "imaginable,"
communicators can use appropriate historical and geographic analogues. When there remains significant uncertainty about a specific impact, communicators should explain why the uncertainty exists, e.g., because the science hasn't been done yet or the systems involved are so CREATING A CLIMATE FOR CHANGE: COMMUNICATING CLIMATE CHANGE -FACILITATING SOCIAL CHANGE complex that science has yet to understand them sufficiently. It is also important to recognize that scientific uncertainty alone is not an adequate justification for inaction or business-as-usual.
Rather, it suggests that, at a minimum, it would be prudent to expect the unexpected, develop contingency plans, and adopt adaptive management strategies.
Strategy 5: Tailor messages and messengers for particular interpretive communities.
This research also identified several distinct interpretive communities within the American public -groups of individuals who share mutually compatible risk perceptions, affective
imagery, values and socio-demographic characteristics. Each of these interpretive communities is likely to respond to information about climate change in very different ways. Messages about climate change need to be tailored to the needs and predispositions of particular audiences; in some cases to directly challenge fundamental misconceptions, in others to resonate with strongly held values.
For example, educators and communicators must specifically target those members of the public who confuse global warming with the ozone hole. This study found some Americans continue to believe global climate change is caused by stratospheric ozone depletion -a critical misconception also identified by mental models researchers (e.g., Kempton et al., 1995; Bostrom et al., 1994; Read et al., 1994 ; see also Bostrom and Lashof, this volume) . The ozone hole became a public issue several years before global warming was widely reported in the media. Kempton et al. (1995: 67) found that when Americans first learned about global warming and the "greenhouse effect" they assimilated this new information into pre-existing mental models of the ozone hole. This led to several important misconceptions and confusions between the two environmental issues. For example, many people reason that if there is a "hole" in the ozone © 2005 Moser/Dilling (eds.) CREATING A CLIMATE FOR CHANGE: COMMUNICATING CLIMATE CHANGE -FACILITATING SOCIAL CHANGE layer and a global "greenhouse" effect, then there must be a "hole" in the "greenhouse." This "hole" either allows more solar radiation into the biosphere-warming the planet, or alternatively, the "hole" is allowing heat to escape-cooling the planet. This metaphorical reasoning is logical, but of course incorrect. Thus, many Americans still hold inaccurate beliefs about the causes of global warming, which leads them to support inappropriate solutions. These "solutions" can range from choosing not to buy an aerosol spray can, despite the fact that "sprays containing CFC's have been banned in the US for [three] decades" (Cutter, 1993: 53) , to the solution proposed by one survey respondent: (Leiserowitz, 2003) .
Educators need to target the source of the confusion -the inappropriate application of knowledge about the ozone hole to the problem of global warming. What makes this complicated, however, is that there do exist links between the two issues, although not in the way the public believes. First, the CFC's that destroy ozone are also highly efficient greenhouse gases that trap heat and thus increase global warming, although their contribution is relatively small compared to the carbon dioxide produced by fossil fuel burning (IPCC, 2001 warming produces more stratospheric ice clouds, which catalyze more ozone destruction, which allows more ultraviolet light to reach the Earth's surface, which can cause cancer. Relatively rapid international action to ban ozone-depleting chemicals was in part driven by the dread evoked in mass publics by the finding that unprotected exposure to sunlight could now lead to a greater risk of skin cancer or other health implications (e.g., cataracts). This newly discovered causal link -from climate change to stratospheric ozone depletion to increasing cancer riskshas the potential to provide additional scientific and public pressure for action on climate change.
Meanwhile, a different set of strategies would be needed to convince naysayers that global warming is a serious concern. This group will be difficult to reach, however, as many appear to distrust scientists, governments, environmentalists, and the media as sources of has recently argued for a "geo-green" strategy to end American and world dependence on fossil fuels by developing alternative sources of energy, which will both reduce future climate change and further neo-conservative goals to undermine totalitarian regimes and promote freedom and democracy in the Middle East by cutting off the oil revenues that support them (Friedman, 2005a; 2005b) . Likewise, Set America Free is an organization that proposes a large-scale investment in alternative energies to reduce American dependence on fossil fuels, and to thus "deny adversaries the wherewithal they use to harm us; protect our quality of life and economy against the effects of cuts in foreign energy supplies and rising costs; and reduce by as much a Reagan), and James Woolsey (former director of the CIA under President Clinton). A parallel movement advocating for action on climate change is also emerging from the religious community, including evangelical Christians. Religious groups, including the National Association of Evangelicals, "argue that global warming is an urgent threat, a cause of poverty and a Christian issue because the Bible mandates stewardship of God's creation" (Goodstein, 2005) . Some religious leaders argue that "climate change would have disproportionate effects on the poorest regions of the world," and "caring for the poor by reducing the threat of global warming is caring for Jesus Christ," thus addressing climate change is a moral and ethical requirement (The Rev. Jim Ball quoted in Goodstein, 2005 ; see also Bingham, this volume). All CREATING A CLIMATE FOR CHANGE: COMMUNICATING CLIMATE CHANGE -FACILITATING SOCIAL CHANGE of these are examples of organizations, messages and messengers that are more likely to reach and persuade climate change naysayers than traditional scientific or environmental arguments.
Alarmists, however, already exhibit grave concern regarding the issue. They strongly support policies to mitigate climate change and are already predisposed to be attentive to and believe scientist, government and environmentalist messages regarding climate change risks. On the other hand, some of these respondents hold extremely negative images that go well beyond scientific assessments of climate change risks. These extreme responses are often apocalyptic, predicting "the end of the world" or the "death of the planet." These are overreactions to an otherwise very serious problem and may lead some to a sense of resigned fatalism. Further, these dystopic visions provide ammunition to naysayers who in turn claim that global warming is a hoax perpetrated by "doomsayers" and "Chicken Littles" (Moser and Dilling, 2004; and Moser, this volume).
Overall, however, these and other research findings demonstrate that Americans as a whole are already predisposed to view climate change as a significant risk and to support local, national and international action to reduce the heat-trapping gases that are warming the globe.
What is lacking is a sense of public urgency, strong leadership and political will. 
